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(54) MANUFACTURE OF MOS TYPE SEMICONDUCTOR ELEMENT 
(57)Abstract: 

PURPOSE: To obtain a LDD structure of good 
reproducibility by a simplified process by a method wherein 
a recess formed in the surface of a semiconductor 
substrate by removing an oxide film region simultaneously 
with a field oxide film is used as a channel region, the 
recess is filled with a material for gate electrode use, and a 
flat gate electrode is formed on the surface of the 
semiconductor substrate. 

CONSTITUTION: A removed part of an oxide film 8 which is 
formed simultaneously in the middle in addition to two field 
oxide film regions 3 becomes a hollow used to fill a gate 
electrode 4; when an impurity region is formed in a self- 
alignment manner by making use of the field oxide film 
regions 3 and the gate electrode 4 as a mask, a low 
impurity-concentration source-drain region 71 having a 
concentration grade is generated under slopes on both ends 
of the gate electrode 4; this region forms an LDD structure 
together with a high impurity-concentration source-drain 
region 72 generated under parts not covered with the gate 

electrode 4. Accordingly, it is not required to form a side wall; its reproducibility is good. 




V 



http://wwwl .ipdl.jpo.go.jp/PA 1/result/detaiymain/wAAAal 6787DA402 1 2668 1 P 1 .htm 1 0/1 8/02 



THIS PAGE BLANK (uspto) 



®b*h#hp/t(jp) ® » » m h & bb .. 
® ^SB4*»^* (a) ¥2-126681 

©IntCl. 5 »SME*t- JrrtM*^" ¥J«2¥<1990) 5/I15B 

H 01 L 29/784 
21 /33B 

8422-5F H 01 L 29/78 3 0 1 V 

8422— 5 F L 

RH BB63-280761 
@ai SI 0363(1988)11^ 7 B 

ttrt 



m n s 

i. $e © « © mo ss^«**^«»a^ffi 

7 <f - * K«{fcRH*© + IW 

* 19 < /X T V* -6 B ft R f* * * s * * © * K 8 
«©*«ftR*ft*LT<«**»JRU* * ® < 

if^*^®¥tHtiHto*y fc t « a « & * s $ 
Te«***»j*©* y - ms^^-^rs 

* IS tt . v - A • K H vaS^tt^KftB 

*v * ffl £ * (>^mo sg^a*## : f©£ii&:fr 



C ft * <o S fli ) 

.ft 9k ttftT*^ + * 

#fl*K*-»T*T^4. £ * k u w y » "C © 

ft* ~ S R* <fc U . H^ft^^ttlftt 4 L D D (Lt 
ihty doped Drain) fll & W % £ $ T M A . CO 

1 d otiaottft 3T«, ft * * »2BW-Kli:« 

*-/^*fflvi*<><D*e*ofc. r * *? -s * r 2 8 1»> 
e * t «fc 5 k . -> g a y » « l ± <o y - f tt f fc R 
U7-c*K»«»3t»*a, y - h r /t R 

2 © Jt (c y - h«fc4*jg/&t^ « a * k n x 
n«tft4fctt©«K-x-**yaA5i*y - ^ 

* BS 4 is i 7 * *;M'S(tl!!l3f^KUi 
*A/ 7 7 7 ^ y hi: Jt ? . * £ - §3 (t) c 



— 443 — 



tU KEC v DicJ;*iBHI:R60*^«K:i»«* 

* 4 . & t * istejc^r^^^s^fe^^^^ 

v-f-V^ ( R I E) £ * JB ^ T . aikRtiW 1 
v * y T 4 . R i Eft«H^ttl^/^t* 

* ^ p,) t -;i/6^jgl|$tl4, C © * 4 F * * 

* K - X -f * y & A 5 2 * I'M <t * a W K » T * 

? c y - hufc^&fc-f^atifcfflia^fcissaa 

V - * - Y \s 4 yffla72*«»J«-r**. * © & . 
BHISURi P s GM10t*lfl«*i. - © 

C ft ffl ) 

r i © 7 4 - * Ftt<tBt«a©tt*e*© + W 

a*«&*fci6©<«*&tt*>* ? * - ;u k tt ft 
IB til 8 £ y - h^Si^vx^tLT-fen/^T? 

-< > y ^T^tt«3«iii*^«t*ntfx y - h«s 

©pag<Z>f5(«*®©T£ttia843K* <S * # % 
tt 8 7 - * * K u <f y W tt *< & U * V- h * H C 
«;bn#^6&5T^T££'*'4K*«&iia&7 - * 

F $ *- - 'i' © $ Jfc © t& 5M* < * H # ft 
tt a X *> 4 ♦ 
C n ft W 3 

OJbC^1000AOj^?©SlsN 4 Bil32*jfc&£-fr4. 

* ^ T! 7 t f rH'^K^ff^its^ 

4 ftU # © S i , N . KMly^f^tt^T! 



?^¥2-12GG81 (2) 

y - a ■ Fi/-<ytt**o<4*<< F ^ - * 8 
© # # # v R I Ete«.fc*»*Mii77':'*'*ra 
1% *i 1* & « © T 8 !& tl C 2 U < . t fc X 

8 ri< ft < fflMttfc»»aiRW^Jb#r* «t ^ M 
£5 # h <■? tz • 

* ft w © a a » . ± & © w *fi * » % l . # « n 

s£¥3tts*©sai&:*&*ii{ar4c:<tK&4. 

(aH^M^t * fc » ©^©) 
±te©«jH©»fc©fcfce* * » o ar » i* - 

¥3**&fc©affira*tfKttc8ftL-t-'?©7 

*-rtM'tt ft Rtttt©*MKW» 

a < ft 4 ft ft K 51 a * » - * © * m « * ® * w 

ftR*il4tT < * © < i2 * £ 8 

aiapfflcafcay-i'^a'fraw* » s *i * v * 

- JU F K ft » £ V" - Mlttt^^xnit^ 
yftAU y- hH«©S«<Df!S#ffi©T£<g;* 
£ 8 0 . y - h«fii7<-il'K»fllRfl(l|l 
©IBlK**fc*»8©7-X- r ^ 4 V ffl * * * 

n * n a it * utf 

tt * t* 4 . ^ y 7 7 ttltK3ili u oi5-> 'J 3 y ^ 

*iSi,»i 55 32 * v X * £ U T 900 x, iOffrMfS 
8 © * f- - A«tft*fT^ 8400A&8©££©ftaft 
SB 30* & $L t 4 • COIRS1.1U 15 32® i K 3 » 
ft»33*<£r*. Si.K* ]a©tt&©TKt) 

ttftHA*£fc^*>«**'< ta K t* - ? gfl 3 4 £ r 4 . 
C © t% 0 r< - Y t* - 0 65 34 CD li 450 A t tt ^ 

It 3400 X & 8 £ tt 4 . 

o c o s»{tii7:7 ^ - ;u F ttft » 3 * * * © 
+ rJi©HftHlH*8*Hi*c»jat, *^*^« 
t4 5IWPii*H-*7^>U->*^VBI9Ta^ ( SI i) . 
*LTHPCJ;***y M v f v / i It 7 C <!: 
C^>)*^*^^r4«i«©*> a yffiiJtlHd 
*4 <Hb). : •> 'J ^ ^SIS3iffl^ < 

jj< 4 r 4 . ftic. as©i«cj:*)y- hssftia 

2^il/y- fH&^HA^ 1 ) ^ y BR 40 * a JB 



-444- 



L iz © *> . 




* ¥ is ft * <t } a 


» 7 r h U 


x 7s Y m 9 1 * £ * ** 


h (It), d C 7? 


# ts Jb > y 


3 > KiOt 7 t F 1/ 


X h K 9 1 © X y 


f- v ^ ig tt 


;»< t$ L < ?i * & © 






/a ( R I E ) C ct 








* a a . * ® * *> 


y a y « ts 


ffi £ ft V X ¥ 11 ft-S 




- HB< 


* si 42 -r * cad) . 


c n c j; *? ^ y - 


h (!) A ^ - 




T * £ t ft < , H 


<t is « «i a 


* SS * L /c < IZ * (C 


iE « c y - h ts $ 


4 * m l& 


* c <t a< -c * * . & 




8 £ <fc *> a 


ffiK&«ftfc22£j£ 


a * * * a * y - 


h IS 5 4 *? 


Ji 7 a - K » ft 


G3 3 * 7 ^ ^ i L 


It /I/7 7 




• K U 4 V % 8 © 


fc ft © A ± 


v A 5 * f? 5 • £ 


© £ & * A - K * 


- £ SG34© 




is e 4 « eti ©. & j* 








© * © * 




fit V - a • K U 4 


^ tfl « 7 1 © 






© & „ 3S & ** S * 


900 , 30# fS BE 


ffio < tar + * ^ iff <fc b 


tffiffl * © < 


i* * * y - 




T * S* S « 31® 


eM^TTtttty- US* f 


js l £ ft % y - h 




-A/KttftB*^* 




5 4 J v \ 







»afc*ftfc»affl*3#Kactf^T4>, mo 

& * tui stxj ? * * . ifcs f t**a«i«*7-{ 
- ^ K K ft K © /< - rtr-^-fi*sid»f4ctc 

tt*fl>fflRti8iEfllt 6 4 C t * © <i * H ft 

*/HB*ttfl>ft*¥a©l5S«:J: 4 » E « * ft A 1 
«*03n*C£**>> £" < & O £ * ffl ^ M 0 



«Ra¥2-12GG81 (3) 

*0fcffl©«*Hft«tt1Stt7I#&{J, o ^ -r 
©«EcvDXiicJ;*>ioooo a8K©jk$kp 





y - 




S < irJ;c;7 ^ - KSfkK 3 t-rxi? 






• r 






y a *72 




, % 


1 SI 


(fl C * r J: -3 cfti9KW«71©f- + ^^ 




eis a< 


y- httft»2 i»^HK*^T5ifc 


4 ft 




Ku>f ye5«©A**ft©fc»Ki«fc4St 


E © 


* ft 


#«fnsnatK - k u ^ y m © a a * 


Jb ? 




C t T & * • * & (C * X y ?■ yt v 0 ft 


C J; 




y- H»4i8ttT8ftJ nt^*fc 




C © 






T * 


C a 91 © fib A ) 






* % ?3 i; J: ^ v 7 - ^ Kfi^BIt 










mm 




US 




« BT M « < t*CiJi«-C« e. 






4. BHOBittfia 










• K 


y««BfiS©fca6©XI2*l«*5Kr 






« 2 BW^WttftjfiO L D DfllilOV - 








03 SI 


, m 




o s 


Kft 








1 : > t) 3 y $ tit . Z : V - h » ft » 


. 3 


: 7 


4 - ^ K tt ft SI . 4:>r-fUffl. 5: 


A it 


f ft 


A. 7!:fi^lt«iaflCV-3t • K U -f 


V « 




72: - X * K U -f y«tt 


. 8 




ftK^«. 9.91: 7^ h us;* h St > 11 


: < 


If 




& 





-445- 



ARB ¥2-126681 (4)- 




% 1 0 




-446- 



